Neuronal lesions and peripheral denervation in Chagas' disease are related to local inflammation; however, the pathogenic mechanisms of neuronal lesions in the heart and megavisceras are still unclear. We investigated the involvement of nitric oxide (NO) on neuronal lesion in co-cultures of neurons and macrophages. Trypanosoma cruzi-infected and interferon-γ (IFN-γ)-activated co-cultures of neurons and wildtype (WT) macrophages showed significant reduction of both neuronal survival and neurite density. These findings correlated with the levels of NO and the expression of inducible nitric oxide synthase (iNOS). Accordingly, neuronal survival rate in the co-cultures was recovered to control levels by treatment of the cultures with the iNOS inhibitor, aminoguanidine. Moreover, neither neuronal survival nor the neurite density was affected in the co-cultures when the macrophages were harvested from iNOS-deficient mice. These results demonstrate that iNOS-derived NO is the major molecule involved in neuronal damage mechanism in our in vitro model of Chagas' disease neuropathology.
Introduction
Despite recent progress in the control of Chagas' disease, approximately 20 million individuals are still chronically infected with its causative agent, Trypanosoma cruzi. Indeed, Chagas' disease is a significant cause of morbidity and mortality in Latin America (Moncayo, 2003) . Infection with T. cruzi presents initially as an acute phase, during which the parasite infects a wide variety of tissues. In most patients, specific host defenses develop and the acute phase subsides without any serious sequelae. The acute phase passes into a chronic phase, in which a few parasites remain in the circulating blood and body tissues, though most patients remain asymptomatic at this stage. However, some individuals develop clinical manifestations 10 to 30 years after the onset of infection (Rossi and Bestetti, 1995) . These typically present as cardiac arrhythmias, cardiomyopathy or disturbances in esophageal and colonic motility (Köberle, 1968) involving hypertrophy and dilatation of the organ, i.e., mega esophagus and mega colon. The underlying anatomical abnormality in the organs appears to be a reduction in ganglion cell number (Köberle, 1970) . In the past, several hypotheses were investigated in order to explain the mechanism of neuronal damage. Indeed, the existence of a neurotoxic agent liberated by the disintegration of the amastigote forms (Köberle, 1956; Alvarenga, 1960; MacClure and Poche, 1960) and the direct destruction of nerve cells through parasitism (Okumura, 1966; Köberle, 1968) were proposed but never proven. Similarly, myenteric denervation has been attributed to an intense inflammatory reaction around the ruptured pseudocysts (Tafuri, 1970) .
Recently, we described the loss of enteric ganglia in T. cruzitriggered tissue inflammation in a mouse model of Chagas' disease. Our in vivo studies of mice lacking the inducible nitric oxide synthase (iNOS) gene indicated that the acute phase of T. cruzi infection led to myenteric denervation due to IFN-γ elicited nitric oxide (NO) production resulting from iNOS activation in the inflammatory foci along the intestinal wall (Arantes et al., 2004) . We interpreted these data as an indirect evidence for the role of iNOS in the mechanism of neuronal damage in this disease. However, interactions between inflammatory cells and nerves are complex and difficult to assess in vivo. In particular, the specific sources of the several potential mediators of neuronal cell damage that are liberated in these sites of inflammation cannot be clearly resolved.
The induction of iNOS by diverse stimuli, such as microbial and/or cytokines, is Ca 2+ independent and results in the generation 
